Tumor overexpressed gene (TOG) protein is found in RNA granules that contain mRNAs for myelin basic protein (MBP). It is also found in the myelin compartment in the CNS where MBP mRNA is translated. Knocking out (KO) TOG in immature oligodendrocytes in vivo results in mice with motor deficits resembling those of homozygous shiverer mutant mice. The motor deficits in the TOG KO are already apparent at the time of weaning just like in the shiverer suggesting severe dysmyelination. Only 20% of optic nerve axons are myelinated and thinly myelinated at that in the TOG KO despite the presence of a normal number of axons of normal caliber. The number of corpus callosum oligodendrocytes is also normal in these animals. The dysmyelination phenotype is compatible with the reduction in MBP protein that is seen by immunocytochemistry and Western blot analysis of the TOG KO brain. While shiverer do not express MBP because of a large deletion in the MBP gene, the reduction in MBP protein in the TOG KO is most likely due to failure to translate MBP transcripts. MBP transcripts are found in normal amount in the KO brain but may not assemble into transport/translation RNA granules from which MBP mRNA is translated in the myelin compartment normally. Similarly to shiverer, the severe dysmyelination leads to death of the TOG KO less than 5 months after birth. The motor, cellular and biochemical phenotype of the TOG KO mouse suggests that TOG is essential for the translation of MBP.
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New mechanism for CGG repeat expansion disorders Rene Norman * , Elisa Barbarese, John H. Carson University of Connecticut Health Center, Farmington, CT, USA The human exome contains over 200 genes with 6 or more CGG repeats, which are clustered near translation start codons. Many CGG repeat RNAs encode proteins that regulate translation and calcium homeostasis. CGG repeats can undergo expansions, which are often associated with late onset neurological and neuromuscular disorders. CGG repeat RNAs bind to hnRNP A2 and are incorporated into ribonucleoprotein complexes called granules. Experiments in vitro, in microinjected mouse neurons and in human fibroblasts indicate that CGG repeat expansions in one RNA can form duplexes with other CGG repeat RNAs in the same granule, resulting in overall inhibition of granule translation and dysregulation of calcium homeostasis. TMPyP4 is a porphyrin ring compound that binds to CGG repeat RNAs, disrupts duplex formation, and rescues granule translation and calcium homeostasis. Based on these results we propose a novel "RNA duplex" hypothesis whereby duplex formation between CGG repeat expansion RNA and other CGG repeat RNAs in the same granule causes chronic inhibition of granule translation and dysregulation of calcium transients during development of neural and/or muscle cells, which can be rescued by blocking duplex formation with TMPyP4. This may represent a potential pathogenic mechanism and therapeutic strategy for late onset neurological and neuromuscular disorders associated with CGG repeat expansions. 
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